Analysis of pulmonary vascular responses in cats to sympathetic nerve stimulation under elevated tone conditions. Evidence that neuronally released norepinephrine acts on alpha 1-, alpha 2-, and beta 2-adrenoceptors.
The influence of an increase in vascular tone on responses to sympathetic nerve stimulation and the receptors mediating these responses were investigated in the pulmonary vascular bed of the cat. Under conditions of controlled blood flow and constant left atrial pressure, stimulation of the sympathetic nerves to the lung elicited a biphasic response characterized by an initial increase in lobar arterial pressure followed closely by a decrease. The response to nerve stimulation was reproducible with respect to time and was not altered when a delay coil was added to the perfusion circuit, indicating that the response was directly mediated. The increase in pressure was reduced by prazosin and by yohimbine, whereas the decrease in pressure was blocked by propranolol or ICI 118551. These data suggest that the pressor component of the response is mediated by alpha 1- and postjunctional alpha 2-adrenoceptors, whereas the depressor response is mediated by beta 2-receptors. The pressor response was enhanced by propranolol or ICI 118551, whereas the depressor response was enhanced by prazosin or yohimbine, suggesting that the response to nerve stimulation represents the net effect of the actions of neuronally released norepinephrine on alpha- and beta-receptors. The pressor response to nerve stimulation was enhanced when tone was elevated with a prostaglandin endoperoxide analogue and when beta-receptors were blocked. The effects of an increase in tone and a passive increase in pressure on responses to sympathetic nerve stimulation were different.(ABSTRACT TRUNCATED AT 250 WORDS)